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Comparable size 
for equal strength 


The substantial saving in weight and material 
illustrated in this diagram proves the value Mf 
of Unbrako Socket Screws in all branches of 
Engineering. 
Unbrako Socket Cap and Shoulder Screws 
are made, exclusively, with knurled heads for 
rapid assembly, and by the use of Unbrako 
High Tensile hexagon wrenches, providing 
accessibility to awkward locations final wrench- 
ing down becomes a matter of moments, andj 
involves no risk of damage to the head. 
Illustrated below are the five 
standard types of Unbrako Screws, 


manufactured by the leading special- 
ists in Socket Screws. 


S\ ac » 


Aanufactured by the 


UNBRAKO SOCKET SCREW CO LID 


Burnaby Road, Coventry 


Distributors Illustrated technical 


Gi Waaa) CHURCHILL & Gt) LID catalogue available 


South Yardley, Birmingham, 25 on request 
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As used by the 
Admiralty, N.P.L., 


Royal Ordnance / my 
and in Rolls Royce } ei 


SE EUCO Ground :Thread ML i” Machine 
divided to half-a-thou. Infinite micrometer adjustment 
over whole range. Brinell 590. Tensile strength 130 
Tons per sq. in. Sizes ifor. most standard arbours. 
Minimum width } inch. 
Obtainable from ¥ x a Suppliers includin 
Buck & Hickman, T. P. Headland, Buck & Ryan, Alf 
Herbert, etc. Sole Scottish Agents: Melvin Bros., 
72—78 Causewayside, a h, 9. an he ents : John 
H. Place, 51 Wellington St., Bal iiymena,|North erntireland 
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MILLING SPACER 


EUCO TOOLS LTD., 30 Udney Park Rd., Teddington, Middlesex 
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RAPID TRAVERSE TO 
ALL MOVEMENTS 
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H.W.WARD&CO.LTD. 


Vv 


HEADSTOCK 





6% in. Range of spindle speeds 


2 to 1650 r.p.m. 


Max. dia. that will swing 


will take up to we. Ub in, over ae 
No. ofspindle speeds forward Swingtover steel cross slide 7 in. 
and reverse iit sais 6 FOR EARLY. DELIVERY 
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NO /Jold upas 
NOW 


lor our Machine ( Jperators 


Sharpened cutters and tools are 
seldom wanted “in a hurry” 
where Cincinnati No. 2. Cutter 
and Tool Grinders are installed. 
These tried and tested machines 
will work 15% to 25% faster to 


ensure no hold-ups or wasted 





y, 


DUPLICATE REAR 
CONTROLS 


For  . Movement 


and a 
| of the Wheel Head 


Keep em going witk CLULOLU 


CINCINNATI MILLING MACHINES LIMITED - TYBURN - BIRMINGHAM 
Sales Representatives for the British Isles: CHARLES CHURCHILL & CO. LTD, COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 25 





time on your machining sections. 
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ADAPTABLE 
TOA 
WIDE RANGE OF 

WORK 


Profile Gauges, Templates, 
etc. The 2” stroke of the 
wheel permits a number of thin 
pieces to be ganged together. 








| le 


Punches and Die Segments. 
Produced complete in a fraction 


- Me Grinds any desired profile or contour—flat |} os wa! production time 
or cylindrical—direct from the drawing, , 
with microscopic accuracy. 
Flat or circular form tools, punches and die segments, profile gauges. special cams, 


templates, and any other desired regular or irregular shape, in hardened steels or 
tungsten carbide, can be ground to a high degree of accuracy on the Wickman 











Flat Fo: 
| Optical Profile Grinder. a ge pe Fn 
Employing pencil and paper layouts 50 times the carbide. 
} size of the profile to be ground, the form is followed 
| point by point along the fine of the layout, the 
a intersecting ~~ si pre lines in the microscope 
. | carried on the 50 : | pantograph, corresponding to 
i j the position of the pointer on the layout. 


| The machine will grind a form 53” in length and 23° 
} “in depth in parts 2” thick. The tool or workpiece, 





Circular Form Tools. A 
separate motor-driven attach- 
ment is available for grinding 
cylindrical work. 


\ 


however, may be unlimited in length and up to 63” 
wide. Catalogue on request. 
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UP-TO-THE-MINUTE 


COMPRESSOR DESIGN 


Here is the modern Compressor— designed and built to give 
your required F.A.D. (from 100 to 300 cu. ft/min. at 100 lbs/sq. 
in.) with less power, amazing smoothness, lighter weight and 
a longer, trouble-free life. The CLIMAX vlitra-lowlift Plate 

. Valve (Patent 472,697) is a vital improvement— and there are 
many others too numerous to detail in an advertisement. So 
why not write now for the fully illustrated CLUMAX Air 
Compressor Catalogue (Fixed and Portable)--a fully 
illustrated guide to the very latest practice. 


CLIMAX 


CLIMAX ROCK DRILL & ENGINEERING WORKS LTD. 
4, Broad St. Place, London, E.C.2. Works: Carn Brea, Cornwall. 


TAS/CX 409 
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For lowest tap cost per 


tapped hole . . use ~ 








— HERBERT 
GROUND THREAD TAPS 


HIGH-SPEED OR CARBON STEEL 


MADE FROM HIGH-GRADE STEEL, 
GROUND AFTER HARDENING 
TO B.S.I. GRADE | TOLERANCES 


PROMPT DELIVERY 


ALFRED HERBERT LTD. COVENTRY 
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FUME EXTRACTION 
FRESH AIR SUPPLY 


w ALL 


Ss ine 


‘) GENE VEEP ER BRS 
Ny el. Ht get 


Richard Crittall services include 


Heating, Ventilation, Air Conditioning 
Electrical installations 

Steam Services 

Canteen Installations 

Dust Exhaustion 

Drying and Stoving Plant 


RIC H. A R D y Radiant Heat Process Applications 


Automatic Flow and Temperature Conirc! 


CRI TTA L L Compressed Air, Vacuum and Gas Services 


Conveyance of Viscous Fluids, Etc., Etc. 
RICHARD CRITTALL & COMPANY LIMITED 


Lendon ; 156 Great Portiand Street, W.1. Phone: Museum 3366 

Birmingham: Prudential Buildings, St. Philip’s Place. Central 2478 

Liverpool ; Martin’s Bank Building, Water Street. Central $832 a 

Potteries : Fubilee Chambers, Stafford Street, Hanley. By Appointment Engineer 
Stoke-on-Trent 293858 to H.M. King Go T7 
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IMPERIAL CHEMICAL 


PAINTS DIVISION 


{successors to Nobe! Chemicel Finishes Ltd.) 


OUT OF THE SPRAY GUN comes the paint 
¢r lacquer which will decide the final finish of 


the product : its appearance, its durability— 
and in many cases, its reputation. 

Because the finish is so important a factor, 
1.C.l. Paints Division maintain a Technical 
Service Staticn where the industrial paint 
user can see for himself how best results 
may be achieved with existing finishes, and 
learn the possibilities of new finishes and 
finishing processes as they are developed. 
Could you make use of this service? 





xili 
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(ici) Stouch, Bucks 


Telephone : Slough 2385! 
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INSTITUTION NOTES 
January, 1947 


January Meetings 


2nd 


6th 


8th 


8th 


10th 


11th 


13th 


14th 


15th 


London Section. A lecture will be given by G. Chelioti, Esq., 
on ‘‘ The Structure of Management,’’ at the Institution of 
Mechanical Engineers, Storey’s Gate, St. James’s Park, 
London, S.W.1., at 6-30 p.m. 


Yorkshire Section. A lecture will be given by Peter Smith, 
Esq., on ‘* Training Within Industry,’’ at the Hotel Metro- 
pole, Leeds, at 7-00 p.m. 


Luton and District Section. A lecture will be given by 
H. Eckersley, Esq., A.M.I.Mech.E., M.I.P.E., on ‘‘ Manu- 
facture and Application of Sintered Carbides,’’ at the 
Central Library, Luton, at 7-00 p.m. 


Nottingham Section. A lecture will be given by B. P. Cooper, 
Esq., M.I.Mech.E., on ‘‘ Apprenticeship Training,’’ at the 
Victoria Station Hotel, Nottingham, at 7-00 p.m. 


North-Eastern Graduate Section. A lecture will be given by 
T. Burton, Esq., on ‘‘ Elementary Principles of Cutting Tool 
Design,’’ at the Neville Hall Mining Institution, Newcastle- 
on-Tyne, at 6-30 p.m. 


Yorkshire Graduate Section. A meeting has been arranged 
at the Great Northern Hotel, Bradford, at 2-30 p.m., when 
short papers will be given by Graduates and Students. 


Halifax Section. A meeting has been arranged at the Techni- 
cal College, Halifax, at 7-00 p.m., at which a sound film, 
** Steam,’’ by Messrs. Babcock & Wilcox, Ltd., will be 
shown, 


Birmingham Graduate Section. A lecture and film show on 
**The Manufacture of Optical Glass,’’ will be given by 
Dr. R. E. Bastick, at the James Watt Memorial Institute, 
Great Charles Street, Birmingham, at 7-15 p.m. 


Birmingham Section. A lecture will be given by W. C. 
Puckey, Esq., M.I.P.E., on ‘* Management in Action,’’ at 
the James Watt Memorial Institute, Great Charles Street, 
Birmingham, at 7-00 p.m. 











15th 


























16th 


16th 


17th 


20th 


20th 


22nd 


22nd 


22nd 


23rd 


January Meetings—Cont. 


INSTITUTION NOTES 


Sheffield Section. A lecture will be given on ‘* Research in 
Relation to Production Engineering ’’ (lecturer’s name not 
yet available), at the Royal Victoria Hotel, Sheffield, at 
6-30 p.m. 


Leicester and District Section. A lecture will be given on 
** Line Production of Footwear,’’ by E. Eatough, Esq., at 
the Leicester College of Technology, Leicester, at 7-00 p.m. 


Glasgow Section. A lecture will be given on ‘* Measurement 
of Surface Finish,’’ by C. Timms, Esg., M.Sc., A.M.I.Mech.E., 
at the Institution of Engineers and Shipbuilders in Scotland, 
39, Elmbank Crescent, Glasgow, C.2., at 7-30 p.m. 


Western Section. A lecture, illustrated by slides, will be given 
by G. H. Asbridge, Esq., on ‘* Crushing Wheels for Form 
Grinding,’’ at the Grand Hotel, Broad Street, Bristol, 1., 
at 6-45 p.m. 


North-Eastern Section. A meeting has been arranged at the 
Neville Hall Mining Institution, Newcastle-on-Tyne, at 
6-30 p.m., at which the following papers will be read: 
** Profile Machining ’’ by N. J. Cooke, Esq., A.M.I.P.E., 
and ‘‘ Preventive Maintenance of Machine Tools,’’ by 
F. Ward, Esq., A.M.I.Mech.E. 


Derby Sub-Section. A lecture will be given by W. Whitworth- 
Taylor, Esq., on ‘‘ Hydraulics as Applied to Machine Tools, ”’ 
at the Art School, Green Lane, Derby, at 6-45p.m. - 


Preston Section. A lecture will be given by V. W. Pilkington, 
Esq., M.B.E., M.Eng., M.I.Mech.E., M.LA.E., on ‘** The 
Training of Apprentices,’’ at the Harris Institute, Avenham, 
Preston, at 7-15 p.m. 


Manchester Section. A lecture will be given by H. E. Chastney, 
Esq., H.M. Chief Inspector of Factories, on ‘‘ Factory 
Inspection,’’ at the College of Technology, Manchester, 
at 7-15 p.m. 


Birmingham Graduate Section. A visit has been arranged to 
Messrs. Chance Bros. Ltd. Glassworks. 


Halifax Graduate Section. A lecture will be given by H. W. 
Fairbairn, Esq., on ‘‘ Recent Developments in Die Castings, ”’ 
at the Technical College, Huddersfield, at 7-00 p.m. 
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January Meetings—Cont. 


28th 


31st 


31st 


31st 
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ManchestergSection. A lecture will be given on ‘‘Factory 
Inspection”, by H. A. Hepburn, Esq,, H.M. Inspector of 
Factories, at Liverpool University, Brownlow Hill, Liverpool, 
at 7-15 p.m. 


Eastern Counties Section. A lecture will be given by T. P. N. 
Burness, Esq., M.I.P.E., on ‘‘ Production Methods as Applied 
to Machine Tools,’’ in the Lecture Hall, Electric House, 
Ipswich, at 7-15 p.m. 


Lincoln Sub-Section. A lecture will be given by E. R. Walter, 
Esq., Ph.D., M.Sc., on ‘* Education and the Apprentice,’’ 
at the Technical College, Lincoln, at 6-30 p.m. 


Manchester Section. A lecture will be given by H. A. 
Hepburn, Esq., H.M. Inspector of Factories, on ‘‘Factory 
Inspection’’, at the Mechanics Institute, Crewe, at 7-15 p.m. 


February Meetings 


3rd 


3rd 


7th 


11th 


12th 


Yorkshire Section. A lecture on production engineering 
research will be given by Dr. D. F. Galloway, B.Sc.(Hons.)., 
A.M.I.Mech.E., A.M.I.E.E., M.I.P.E., in the Assembly 
Hall, Grammar School, Keighley, at 7-00 p.m. 


Coventry Graduate Section. A discussion meeting on ‘‘ The 
Ideal Training for a Production Engineer.’’ 


Leicester and District Section. A joint Meeting has been 
arranged with the Leicester Association of Engineers, to take 
place at the College of Technology, Leicester, at 7-00 p.m., 
when the following sound films will be shown: (1) ‘* The 
Production of Pluto ’’; (2) ‘* Through the Mill.’’ 


North-Eastern Graduate Section. A lecture will be given by 
J. M. Thirwell, Esq., Int.A.M.LP.E., on ‘* Production 
Planning and Control,’ at the Neville Hall Mining Institution, 
Newcastle-on-Tyne, at 6-30 p.m. 


Luton and District Section. A lecture will be given by 
C. Timms, Esq., M.Sc., A.M.I.Mech.E., on ‘* Measurement 
of Surface Finish,’’ at the Central Library, Luton, at 7-00 p.m, 


Manchester Section. A visit has been arranged to Messrs. 
Ferranti, Ltd., Moston Works. 
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February Meetings—Cont. 


13th 


15th 


17th 


17th 


19th 


19th 


19th 


19th 


20th 


London Section. A lecture will be given by C. J. Whitcombe, 
Esq., on ‘‘ Cold Forging,’’ at the Institution of Mechanical 
Engineers, Storey’s Gate, St. James’s Park, S.W.1.; at 
6-30 p.m. 


Yorkshire Graduate Section. A lecture will be given by 
R. Cooper, Esq., A.C.C.A., A.I.1.A., on ‘*‘ Cost Control as 
an Aid to Management,’’ at the Great Northern Hotel, 
Bradford, at 2-30 p.m. 


Derby Sub-Section. A lecture will be given by Miss Shaw, 
M.A., M.I.P.E., on ‘*‘ Motion Study,’’ at the Art School, 
Green Lane, Derby, at 6-45 p.m. 


Halifax Section. A lecture will be given by Dr. J. W. Jenkin, 
Director of Research, Tube Investments Ltd., on ‘‘ The 
Manufacture of Seamless Steel Tubes,’’ at Whiteley’s Cafe, 
Westgate, Huddersfield, at 7-00 p.m. 


North-Eastern Section. There will be a Discussion Night on 
‘* Apprentice Training,’’ opened by W. A. Hildrew, 
B.Sc.(Eng.)., A.M.I.Mech.E., M.I.P.E., M.I.Mar.E., and 
G. M. Baker, B.Sc., A.M.I.Mech.E., at the Neville Hall 
Mining Institution, Newcastle-on-Tyne, at 6-30 p.m. 


Preston Section. A lecture will be given by A. C. McDonald, 
Esq., B.Sc., A.R.I.C., M.LA.E., on ‘* Modern Heat Treat- 
ment,’’ at Messrs. Clayton Goodfellow & Co., Ltd., Black- 
burn, at 7-15 p.m. 


Sheffield Section. A lecture will be given by Messrs. J. F. 
Waight and J. Palser, on ‘* Furnaceless Heating by Town’s 
Gas,”’ at the Royal Victoria Hotel, Sheffield, at 6.30 p.m. 


Birmingham Section. A lecture will be given by Lieut. (E) 
R. T. M. Toyn, R.N.V.R., M.LP.E., A.M.I.Mech.E., 
M.I.B.F., on ‘*‘ Apprentice Training,’’ at the James Watt 
Memorial Institute, Great Charles Street, Birmingham, at 
7-00 p.m. 


Glasgow Section. A lecture will be given by H. G. Houghton, 
Esq., on ‘‘ The Application of Production Standards in 
Industry,’’ at the Institution of Engineers & Shipbuilders in 
Scotland, 39, Elmbank Crescent, Glasgow, C.2., at 7-30 p.m. 
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February Meetings—Cont. 


20th Leicester and District Section. A lecture will be given by 
F. G. Rout, Esq., A.M.I.W., on ‘‘ Fabrication Design as a 
Substitute for Castings,’’ at a Joint Meeting with the 
Leicester Association of Engineers, at the College of Tech- 
nology, Leicester, at 7-00 p.m. 


2ist Western Section. A lecture, illustrated by slides, will be given 
by S. Cosgrave, Esq., on ‘‘ High Fiequency Induction 
Heating,’’ at the Grand Hotel, Broad Street, Bristol, 1., at 
6-45 p.m. 


21st Manchester Graduate Section. A lecture will be given by 
L. P. Coombes, Esq., M.I.P.E., M.I.Mech.E., on *‘ Motor 
Car Production.”’ 


22nd Birmingham Graduate Section. An afternoon visit has been 
arranged to Birmingham Industrial Research Laboratories. 


26th Manchester Section. A lecture will be given by W. Symes, 
Esq., on ‘* Function and Operation of Works Committees 
in the Engineering Industry,”’ at the College of Technology, 
Manchester, at 7-15 p.m. 


28th Halifax Graduate Section. A lecture will be given on 
‘* Powder Metallurgy,’’ at the Technical College, Hudders- 
field, at 7-00 p.m. 


28th Eastern Counties Section. There will be a discussion on 
** Relationship between Research and Production Engineer- 
ing,’’ at the Lecture Hall, Electric House, Ipswich, at 
7-15 p.m. 


Council Meeting 


The next meeting of the Council will be held at 11-00 a.m., on 
24th January, 1947, at the Institution of Civil Engineers, Great 
George Street, London, S.W.1. 


GRADUATESHIP EXAMINATION, 1947. 


1. The Graduateship Examination of the Institution of Produc- 
tion Engineers will be held on Thursday and Friday, April 17th and 
18th, 1947. 


2. Forms of Application are obtainable either from the Head 
Office.of the Institution or from the Honorary Secretary of any 
Section of the Institution, and must be despatched so as to reach the 
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Head Office not later than 31st January, 1947, and must be accom- 
panied by an entrance fee of ten shillings. 


3. Candidates must be under 28 years of age. 


4. Rules and Syllabus and past Examination Papers, price 3d., 
may be obtained from Head Office. 


5. Full details of the Examination will be sent to every candidate. 


Personal 


Mr. W. G. Thorpe, M.I.P.E., F.1.F.M., has been elected Managing 
Director of Aircraft General Supplies Ltd., Crescent Works, 
Erleigh Road, Reading, Manufacturers of Automatic Repetition 
Components. 


Mr. W. Gwinnett, A.M.I.P.E., has now left this country for 
Australia, where he is taking up a permanent appointment as 
Director and Works Manager of Rubery Owen:and Kemsley (Pty.) 
Ltd., (a subsidiary of Rubery Owen & Co., Ltd., Darlaston), at 
Finsbury, near Adelaide, S. Australia. 


Books Received 


Forming of Aluminium and Its Alloys by the Drop Stamp. Published 
by the Aluminium Development Association. Price 1/- net. 


Issue of Journal to New Members 


Owing to the fact that output has to be adjusted to meet require- 
ments, and in order to avoid carrying heavy stocks, it has been 
decided that the Journal will only be issued to new Members from 
the date they join the Institution. 


Important 


In order that the Journal may be despatched on time, it is essential 
that copy should reach the Head Office of the Institution not later 
than 40 days prior to the date of issue, which is the first of each 
month. 
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IRON CASTING SUPPLIES 


The lack of adequate supplies of Iron Castings to meet the demands 
of increasing commercial manufacturing programmes is causing much 
worry to Production Engineers, who are experiencing difficulty in 
balancing production programmes as they are unable to place reliance 
on regular supplies of good iron castings. They are therefore 
impelled, in collaboration with the designer, to consider the intro- 
duction of expedients which in the main do not fully meet the case. 

Much is being done by member firms of Ironfounder Associations 
to alleviate the labour shortage situation by introducing more 
mechanisation and at the same time overhauling foundry conditions 
which, without doubt, have in many cases lagged behind other 
branches of the engineering industry. 

The problem is a national one and not easily solved, but deserves 
to be tackled with much concentrated thought and enthusiasm. 
We have received a letter on this subject from Sir Alfred Herbert,- 
K.B.E., Past President of the Institution of Production Engineers, 
who is eminently qualified, with his broad vision and long experience 
of meeting difficult situations, to analyse the present problem and 
put forward sound observations. His views are published below, 
and it is felt that members will find them of great interest. 


‘“‘THE ART AND MYSTERY OF THE FOUNDRYMAN’”’ 
By Sir ALFRED HERBERT, K.B.E. 


Munitions of war make little demand on the iron foundry. There 
are no iron castings in guns, rifles, ammunition or bombs, and only 
a very small proportion in aeroplanes, tanks and naval equipment. 
Very naturally, therefore, our foundries were neglected in war-time, 
and many foundrymen left their jobs under the attraction of other 
branches of engineering where, after a very short time, higher wages 
could be obtained on simple repetition jobs. Apprentices who would 
normally have taken up foundry work were similarly diverted. 

Now we have returned to the arts of peace, and here the demand 
for iron castings is proportionately enormously higher. In a machine 
tool, for instance, at least 75%, of the total weight consists of cast 
iron, and in many other branches of engineering the percentage 
approaches this figure. 

We engineers, therefore, find ourselves confronted by a most 
unfortunate and unprecedented set of circumstances, and unless we 
can find some relief our output must remain limited. On the one 
hand, the demand for castings (and good ones at that) is greater than 
ever before, and the sources of supply very much less. By and large, 
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our foundries are as numerous and their capacity as great as before 
the war, and the whole difficulty is that adequate labour does not 
exist. 

Besides the drain on foundry labour during the war, we have to 
realise that certain psychological factors are at work which are 
discouraging moulders—who have left the trade—from returning to 
their jobs, and are similarly discouraging apprentices and young 
labour from entering the foundry trade. 

We hear a good deal about snobbery, which is generally laid at the 
door of what used to be known as the ‘‘ privileged classes.’’ Dukes, 
for instance. Actually the sin of snobbery is far more prevalent 
among the various grades of workers in industry. We know how 
often the black-coated worker is liable to fancy himself superior to 
the manual worker, or how the machine operator or fitter thinks his 
job more important than that of the moulder, who is supposed to 
spend his life merely in digging holes in black sand and getting 
rather dirty in the process, and who is thought to possess less skill 
and ability than the mechanic. 

This is a totally wrong and perverted view, for a moulder who 
knows his job from end to end possesses a degree of craftsmanship 
unexcelled by the workers in any other branch of the trade. The 
moulder has to know his materials—sand and its treatment—the 
art of core making, and he must know something about metals— 
their mixtures and treatment—and when he makes a scrap casting 
(not a very rare event unfortunately) he should know the reason 
why. He should understand enough about pattern making to be able 
to criticise his patterns intelligently, and above all he must realise 
that hot metal has its dangers and that carelessness in its use may 
involve risk to himself and to his mates. 

Modern foundries are moving more and more towards mechanisa- 
tion and the use of elaborate machines for moulding, sand prepara- 
tion and for fettling. The moulder’s job, it is true, involves harder 
work and blacker hands than that of the average mechanic, but 
reasonably hard work hurts no one, and black hands are quickly 
cured by the use of the washing facilities which are almost invariably 
available today. Further, black sand washes off more easily than 
grease and oil. 

Much greater attention is being paid to reducing dust and to 
improving generally the conditions under which foundry work is 
carried on. It is the invariable experience of apprentices who have 
transferred—perhaps at first somewhat reluctantly from the machine 
shop to the foundry—that the work is of absorbing interest. 


The proud mechanic must realise also that without an adequate 
supply of castings he would soon be out of work ; that he depends, 
in fact, directly on the skill and industry of the moulder for his daily 
bread. 
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So much for diagnosis ! Now let us consider what is to be done 
about it. 

In a somewhat desperate effort to meet the difficulty, a good many 
engineers are substituting castings in aluminium alloys for iron 
castings. Wherever these can be used for elements which are in 
motion, the saving of weight is helpful, but in many cases, particu- 
larly in machine tool work, weight in the frames, beds and bodies 
of machines is a distinct advantage for reasons of stability and for 
reducing vibration. 

Another direction in which relief is being sought is in the use of 
fabricated steel frames instead of castings, but this field is a limited 
one. 

As regards the long term policy, foundry owners must endeavour 
to improve the position by still further mechanisation and by making 
their foundries more attractive. 

Regarding the short term position, which is indeed becoming 
desperate, the only solution is to increase the immediate supply of 
labour, and it must be remembered in this connection that owing to 
age and death there is inevitably a continuous wastage to be made up. 

Serious thought is now being given to obtaining castings from the 
Continent, where large productive capacity exists, and before very 
long it is probable that some supplies of castings will be reaching us 
from this source. It is, however, a remedy which is not without its 
drawbacks. It means sending money abroad, which is quite contrary 
to the national policy, instead of spending it at home. 

Another solution, and a better one, is the employment in British 
foundries of existing and available foreign labour—German, Polish 
or Italian—and this would give great help in our immediate diffi- 
culties. But although the Trade Unions have agreed ‘‘in principle ”’ 
to the employment of this labour, there is still great local resistance 
to it, which is extremely unwise in view of the dependence of all other 
classes of labour on an adequate supply of castings. Probably these 
unwarranted objections will be overcome when the situation becomes 
more clearly realised by the workers. Let us hope this will happen 
before it is too late. 

It has been suggested that the Institution of Production Engineers 
cannot do much to help, but I disagree entirely with this point of 
view. By and large, the Institution consists mainly of young men of 
energy, determination, and ambition, who mean to make careers for 
themselves in their chosen trade. It is a fact, and an unfortunate one, 
that a comparatively small proportion of these young men look upon 
themselves as future executives and administrators in foundry work, 
and consequently they are not preparing themselves for it. 

The higher positions in the foundry industry demand, of course, 
not only a knowledge of the craft, which can only be gained by 
actual foundry experience, but at least a working knowledge of 
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chemistry, metallurgy and combustion, to say nothing of administra- 
tive ability and knowledge of human nature. 

The supply of young men available to fill these positions is entirely 
inadequate, but it is certain that for as long as one can reasonably 
see into the future, there will be abundant opportunity on foundry 
work for men possessing the necessary qualifications. 

The officers and members of the Institution of Production 
Engineers, if they fully recognize the seriousness of the position, can 
do much to improve it by arranging for papers to be read and for 
lectures to be given on foundry work, not only on its technical aspect 
but on its vital economic importance to the great industry with the 
progress of which their own careers are so closely bound up. 

The Institution can also exercise its great influence on the Directors 
of Technical Colleges by impressing on them the necessity of pro- 
viding classes in subjects relating to foundry work, particularly in 
metallurgy and chemistry of cast iron. The Institution frequently 
arranges for its members to visit engineering works, where they are 
always welcome, and it would be a great advantage if visits to 
foundries were also arranged. 

For my own part (and it is over sixty years since I completed my 
apprenticeship) I have never ceased to be sorry that I had no 
opportunity of spending any time in the foundry when I was a young 
man, and I know of a good many other engineers who share my 
regrets. 
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SOME OBSERVATIONS ON 


ROLLING BEARING TECHNIQUE 
By R. K. ALLAN, A.M.I.Mech.E., M.LP.E. 


Presented to the Institution of Production Engineers, London Section, 
November 14th, 1946. ; 


If convincing evidence were required as to the extent and impor- 
tance of ball and rolling bearings in modern engineering, recollection 
of the concentrated attention paid to enemy bearing plants by our 
bombers in recent years would serve the purpose. Contrasting the 
present position of the industry with that during the 1914-1918 war 
leaves no doubt about the progress made in the intervening period. 
During the previous conflict, and for a time afterwards, much ink 
was spilled and many heated arguments took place about the relative 
merits of this or that bearing construction, chiefly because the 
fundamentals were incompletely understood, and practical experience 
was not sufficiently extensive. A great amount of research work and 
technical progress since 1918 has eliminated most of the old argu- 
ments. 

It is not the intention of this paper, therefore, to set before you an 
array of facts and figures in support of one type of ball or rolling 
bearing, or against another, for it can be said with some truth that 
each type now surviving after some 50 years of development has 
functional characteristics particularly suited to certain combinations 
of operating conditions. Nor is any attempt made to draw compari- 
sons between these and various kinds of plain bearing, however 
promising such a theme might be in providing a basis for discussion. 
Furthermore, details of manufacture are not under review, even 
though such information is conceivably of special interest to you as 
Production Engineers. 

You will no doubt concede the point that trouble-free bearings are 
of considerable importance in keeping production machinery on the 
job, whether it be in a machine-shop, saw-mill, a steel rolling-mill, 
a textile mill, or a food factory. Conversely, troublesome bearings 
can be a prime cause of production delays. From this point of view, 
therefore, reference to certain bearing characteristics of practical 
significance and to a few recent developments may be of interest. 

To begin with, a few general comments will serve as pointers to 
our main theme : 

1. Correct bearing selection is not opposed to commercial 
considerations. Undue emphasis on low initial cost can often be 
very expensive in relation to machine life and productive efficiency, 

2. Haphazard bearing selection, scanty attention to machine 
details, workmanship below a certain standard, and careless main- 
tenance, are sure forerunners of unsatisfactory operation and 
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premature failure. In these circumstances, the bearing and its maker 
often suffer unjust criticism. 


3. When the initial choice of a bearing is correct, and all other 


ee 


details are in harmony, the cliché ‘‘ fit and forget ’’ is very apt. 

4. Fitters should be made to realise that while rolling bearings 
are capable of carrying relatively heavy loads, and of rotating at 
high speeds, they are somewhat sensitive to abuse. This means care 
in handling and skilful fitting. 

5. Fitters should be provided with suitable tools, and precise 
instructions on the details of assembly. 

6. The user of a machine is entitled to expect that its bearings are 
correctly chosen and fitted, and not merely introduced to provide 
talking points for salesmen. Close co-operation between the machine 
designer and bearing technicians in the initial stages of design is 
fruitful of good results. To that end, both must be fully informed— 
the former about relevant bearing details, and the latter about 
operating conditions. 

7. Machine users should be given detailed instructions as regards 
maintenance. 


Fundamentals of Bearing Design. 


Before proceeding further, certain elementary but fundamental 
conceptions require attention. 

Every rolling bearing basically consists of one or more rows of 
rolling elements with a pair of tracks on which they roll. That 
elusively simple combination has been known and employed for 
centuries, but complications appeared when engineers began to take 
advantage of its possibilities. The science of rolling motion then 
became a highly specialised subject. 

This paper deals particularly with rotary motion, and Fig. 1 
shows a plane of rolling in the simplest possible type of radial 
bearing. The rolling elements and tracks must be circular in every 
radial plane, and in the case illustrated the tracks are formed directly 
on the shaft and in the housing. Since it is inconvenient and imprac- 
tical to make the shaft and housing of the hardened high-grade steel 
necessary, separate rings are usually employed. The rolling elements 
all rotate about the bearing axis in the same direction as the shaft, 
but at a slower speed, and it is seen that where they touch each other 
the rubbing speed is twice their peripheral speed since at that point 
they are moving in opposite directions. 

Fig. 2 gives a simplified picture of rolling bearing geometry and 
development. From these diagrams it is clear that, within limits, 
the tracks and rolling elements in cross-section may be any shape we 
choose, which accounts for the great variety of designs on which 
inventors have pinned their hopes, and on many shed their tears. 
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SOME OBSERVATIONS ON ROLLING BEARING TECHNIQUE 
Diagrams ‘‘a’’ to ‘‘e’’ are sectional views of some typical ball 
bearings, and ‘‘f’’ to ‘‘j’’ of rolling bearings. Obviously, the ball 
bearings obtain their distinctive characteristics entirely from the 
sectional profiles of the tracks, since the shape of the rolling element 
is the same in each case. Each rolling bearing shown is the functional 
counterpart of the ball bearing immediately above’it. It is thus made 
clear that the differences between ball and rolling bearings are of 
detail rather than of principle. 

From these geometrical variations two features of vital importance 
emerge, namely, size and shape of the contact areas, and the angle of 
contact—usually denoted by the Greek letteroc. The letter is simply 
the angle between a line through the rolling element contacts with 
the tracks, and a plane at right angles to the axis. In diagrams ‘‘c’’ 
and ‘‘h’’, the contact angle may be varied within fairly wide limits, 
and in ‘‘d’’ and ‘‘i’’ within narrow limits ; in diagrams ‘‘ a’’, ‘‘b’’, 
“*f’’ and ‘‘g’’ it is 0°, sometimes referred to as ‘‘ straight contact,”’ 
while in diagrams ‘‘i’’ and ‘‘j’’ it is 90°, as in bearings for pure 
thrust load. 

Types ‘‘a’’ and ‘‘f’’ can carry radial load only, that is, at right 
angles to the axis. ‘‘a’’ is a poor load carrier because of its small 
point-contact areas; ‘‘f’’ is a good load carrier because of its larger 
line-contact areas. 

Type ‘‘b’’, the normal single-row rigid type, has grooved tracks 
which give increased size of the ball contact areas and also enable it 
to take axial load in either direction. When axial load is applied, 
the rings shift axially in relation to each other, and the angle of 
contact increases from zero to some angle which is dependent on the 
magnitude of the axial load, the internal slackness of the bearing, 
and the cross-sectional curvature of the tracks. Owing-to this lateral 
shift this bearing cannot, by itself, position a shaft very closely in an 
axial direction. Its roller counterpart ‘‘g’’ can take axial load 
because of the side flanges on both rings, but only to a limited extent, 
since there is sliding contact between the flanges and roller ends 
which necessitates efficient lubrication. Greatest efficiency is 
obtained when the length of the rollers does not exceed about 
14 times the diameter. With long rollers, efficient guidance becomes 
difficult. Needle roller bearings have long, small-diameter rollers. 

By varying the contact angle in the angular-contact type ‘‘c’’, 
various radial to axial load-ratios are obtained, but the axial load can 
only be taken in one direction owing to the small groove depth on one 
side of the tracks. Obviously, the taper-roller bearing ‘*h’’ can only 
take axial load in one direction. 

Types ‘‘d’’ and ‘‘i’’ are self-aligning by virtue of the spherical 
outer ring track. The roller bearing ‘‘i’’ has a higher load capacity 
than any other of the same dimensions. In both types the load is 
evenly distributed automatically. 
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Thrust bearing ‘‘e’’ has a limited speed range because of centri- 
fugal and precessional effects. For accurate axial positioning of a 
shaft, however, it is very well suited. Bearing ‘‘j’’ has very limited 
uses because the inner and outer ends of each roller try to rotate at 
distinctly different speeds. 

Cages, or retainers, as they are sometimes called, are generally 
necessary to prevent sliding contact between the rolling elements and 
to keep them from dropping out when the bearing rings are separable. 
They are made in a great many ways, each kind having claims to some 
functional perfection or other, or to economy in manufacture. 

Many other constructional variations less fundamental in their 
effects are employed, such as: 

slight convexity of one of the tracks in types ‘‘f’’, ‘‘g’’ and *‘h”’ 

to avoid edge-loading of the rollers and to reduce skewing ; 

making the large ends of the rollers spherical in types ‘*h’’ and 

‘i’? to secure maximum contact area at the flange ; 

making the inner-ring bore taper for use with a tapered journal, or 

tapered sleeve, to facilitate mounting ; and so on. 


Contact Areas. 

Size, shape and position of the contact areas in rolling bearings 
have a profound effect on friction, temperature, load capacity, life, 
and radial and axial movement under load. 
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The actual shape and dimensions of the contact area can be cal- 
culated if we know the modulus of elasticity of the material, the 
shape and size of the contacting bodies, and the load imposed. 
Fig. 3 shows the form and size of contact areas for rolling elements of 


9 











SOME OBSERVATIONS ON ROLLING BEARING TECHNIQUE 


4” diameter contacting with various surface profiles. With a ball the 
area is either circular or elliptical, with a cylindrical roller, rectangu- 
lar, and with a taper roller it is wedge-shaped. It is clear that the 
more closely the supporting surface envelops the rolling elements the 
greater is the contact area, but this cannot be carried too far, or 
friction becomes excessive. 

For a particular ball bearing with its inner ring shaped as in 
diagram ‘‘d’’, ten balls of 4” diameter, and an applied radial load of 
7,700 lbs., which is the rated capacity for a speed of 15r.p.m., the 
maximum ball load would be 3,850 Ibs., and the contact area only 
-008 sq. ins. This means that the average compressive stress in the 
area is about 200 tons per sq. in. As a rule, bearings are not loaded 
to the full rated capacity and this, together with the fact that capacity 
is reduced as speed increases ensures better stress{conditions generally 
than in the example quoted. The bearing taken as an example 
probably would not be subjected to more than about 500 Ibs. radial 
load at 500r.p.m. With that loading, the maximum ball load is 
250 Ibs. the contact area -0013 sq. ins., the compressive stress in the 
area, 90 tons per sq. in., and the radial shift of the inner ring towards 
the outer ring about -001’. 

The compressive stresses just mentioned may seem surprisingly 
large, but as they are purely local, need not give rise to any misgivings. 
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Proof of that is found in the millions of bearings giving satisfactory 
service, among which may be mentioned one of 464” diameter 
carrying a load of 1,000 tons in a cold-rolling mill. 
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To those of you who are concerned with precision machine tools, 
the amount of deformation at the contact areas is of greater interest, 
and a radial movement of -001” possibly considered excessive, 
particularly if a small amount of slackness within the bearing 
together with some looseness of fit of the outer ring on its seating has 
to be added. The remedy here is to make use of the right type and 
size of bearing for the duty, ensure that the fits are snug enough, and 
to adopt preloading if necessary. 

Fig. 4 gives a graphical picture of the radial deformation of several 
bearing types subjected to radial load only, from which it is clear that 
the single row rigid ball bearing yields the most and the double-row 
self-aligning roller bearing the least. The latter type has been a 
standard fitting for many years on the work spindles of a range of 
centre-lathes produced by a well-known maker. 

Fig. 5 gives a similar comparison for axial deformation with the 
bearings subjected to axial load only. The yield of the thrust ball 
bearings is notably small in comparison with the others. Thrust 
bearings, however, cannot always be used, because of speed limita- 
tions. 
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Preloading. 


Preload is a term relating to the condition when a bearing is so 
adjusted as to subject it to an internal load prior to the application of 
an external load. The object of the procedure is to reduce the amount 
of elastic movement that takes place when the external load varies in 
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magnitude or direction. The method is especially applicable to 
machine tool spindles that must shift to the minimum extent, either 
radially or axially, from a fixed position under the influence of and in 
relation to the cutting tools. Absolute perfection in this respect is 
impossible with any kind of bearing, but we can at least approach 
the ideal very closely. 

In Figs. 4 and 5, it is apparent that the deflection curves are steep 
to begin with, and then less steep as the load increases. Preload 
simply shifts the external load deflection to the flattest part of the 
curve, and with ball bearings the gain in rigidity is considerable. 

Taking an angular-contact ball bearing of 1?” bore, and with 4” 
diameter balls, for example, an axial load of 500 lbs. will cause 
deflection of about -0007”. By mounting two of these bearings side 
by side and adjusting them endwise to give a preload of 500 Ibs., then 
on the application of the external axial load of 500 Ibs. the deflection 
will only be about -0002”. 

With rolling bearings there is less gain by preloading, for the 
deflection is practically proportional to the load. Rolling bearings, 
however, clearly yield to an even smaller extent than preloaded 
radial ball bearings, and preloading them is therefore less essential. 

Preloading should not be employed unnecessarily, for it has to be 
paid for by a reduction of bearing life. The working temperature is 
also increased, with resultant expansion effects. 

An excellent example of preloading and effective bearing selection 
is given by the lathe live-centre shown in Fig. 6. A thrust ball bearing 
is used for the axial load, since its axial yield is less than any other 
type. The taper rolling bearing was chosen for the main radial load 
because, in addition to small radial yield, it is easily adjusted against 
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the thrust bearing for the purpose of eliminating initial radial and 
axial play. In this case the preload required is not great. The small 
double-row self-aligning ball bearing acts as a steady, and owing to 
its distance from the front bearing, any slight radial slackness it may 
have is negligible. 
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Plastic Deformation. 


Another matter of interest in connection with contact areas is that 
of plastic deformation. Within the elastic limit of the material, 
elastic deformation is proportional to the cube root of the rolling 
body load squared. Owing, however, to minute imperfections on the 
best of surfaces, even very small loads cause permanent deformation, 
but this is so small that it can only be detected by a slight change in 
the reflection of light from the surface. 

As the load increases beyond the elastic limit of the material, 
plastic deformation occurs, that is, the material does not entirely 
return to its original shape after removal of the load. In bearings 
rotating under normal loads, the successive indentations blend into 
each other, the result being a slight change in track contour which is 
hardly measurable. 

In stationary bearings shock load may cause relatively deep 
indentations—a Brinell effect. Vibration also produces similar 
indentations known as ‘‘ false Brinelling,’’ an effect believed to be a 
form of wear dependent on, or aggravated by the presence of oxygen 
in the contact areas, and accompanied by fretting corrosion. 

True plastic deformation does not cause fracture until it has 
assumed considerable proportions, and it is only in exceptional cases 
that it need be considered from this view point. Limitation of plastic 
deformation to one-ten-thousandths of the rolling-body diameter is 
now thought good practice for bearings loaded statically and which 
rotate afterwards, and is ensured by selecting a bearing of sufficient 
capacity. We therefore have the paradoxical condition that, within 
limits, a rotating bearing can carry a heavier load than a stationary 
one. A greater depth of indentation than that just defined can be 
tolerated in cases where rough running is not objectionable, especially 
when speed of rotation is low. 


Load Distribution Within the Bearing. 


A matter that does not always receive the attention it deserves is 
the proportion of bearing load carried by each rolling element. The 
diagram and table in Fig. 7 refer to the loading of one only single-row 
angular contact bearing, either ball or roller type, and convey some 
idea of what happens. Complete analysis is rather complex, and in 
fact it was only in 1933 that the problem was solved for bearings with 
a fixed contact angle. In single-row rigid ball bearings, where the 
contact angle varies with the axial load, as already mentioned, the 
conditions are so complex that no generally applicable analysis’ has 
as yet been formulated. 

Referring to diagram ‘‘a’’, it will be clear that the direction of the 
load resultant depends on the relative values of W and T. When 
T = 0, the resultant load is in a radial direction and the rings will 
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separate axially unless another force is applied to prevent the move- 
ment. When W = 0, the resultant load is in an axial direction, and 
is distributed equally among the rolling elements as shown in 
diagram ‘‘e’’. The state of affairs intermediate between these two 
extremes is shown in diagrams ‘‘b’’, ‘‘c’’ and ‘‘d’’, and the 
governing conditions indicated in the table. From these details it is 
seen that the combined-duty capacity varies with the relative values 
of radial and thrust load. 

Diagrams and formulae similar to these can be developed to show 
the effect of eccentric loading on both single-and double-thrust 
bearings. With a central axial load on a single-thrust bearing, the 
rolling elements are obviously equally loaded ; if the load is eccentric 
to the extent of 0-6 times the pitch radius, one rolling element is 
unloaded ; if the eccentricity is 0-8 times the pitch radius, only half 
of the rolling elements carry the load ; and if the eccentricity is equal 
to the pitch radius all of the load is carried by one rolling element. 
In a double-thrust bearing, eccentricity of the load line greater than 
0-6 times the pitch radius causes part of the load to be transferred 
from one row of rolling elements to the other, until with a pure 
turning moment (infinite eccentricity) half of the rolling elements in 
each row carry the load. 
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Load djstribution within a bearing is of special importance when 
the bearing does not rotate, since the magnitude of the contact areas 
is affected, and the indentations do not blend into each other as in a 
rotating bearing. The life of rotating bearings is also affected by the 
load distribution, but other factors, including the number of stress 
cycles at a point on the weakest track, must also be taken into account. 


As regards angular-contact bearings, it is obvious that in order to 
keep the parts of one of these together when radial load is applied, it 
must be paired with another bearing—not necessarily of the same 
size and type—and the load reaction of the pair then taken into 
account. Responsibility for bearing selection based on a correct 
assessment of individual bearing load lies, of course, with the 
machine designer. On the other hand, the machine user is not 
absolved from responsibility if he makes a machine operate under 
conditions differing greatly from those for which it was originally 
designed. 


Rotational Speed. 


The question of speed is no doubt one of special interest to you, 
for Production Engineers are tremendously keen to make the wheels 
go faster and faster, and thus get a few more bits and pieces from 
machines in a given period of time. High-speed bearings help to 
achieve that end. 

Maximum bearing speeds are governed by a number of factors 
which influence the amount of heat generated, and this in turn sets 
a limit to revs. per minute. Research on this matter has been carried 
out by various investigators, but no satisfactory general formula has 
as yet been developed owing to the difficulty of isolating one"factor 
from another. 

Bearing friction-coefficients give part of the answer, for in practice 
it is found that radial bearings with coefficients of -001 to -0015 are 
best for high speeds. 

Temperature rises with increase of load, and some kind of cooling 
arrangement may be necessary in difficult cases. 

Lubrication has such a great influence on permissible speed that 
full advantage must be taken of past experience for guidance in 
particular cases as to the kind and quantity of lubricant to use, 
together with the best method of applying it. Fortunately, very small 
amounts of grease or oil are needed for rolling bearings, and this 
fact makes the problem less difficult than it might seem. 

The cage that spaces the rolling elements also affects the maximum 
speed attainable to a great extent. Well designed and well made 
cages pressed from the sheet are very good up to a point, but yellow- 
metal cages machined from the solid are generally better for high 
speeds. Cages of reinforced plastic material show considerable 
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promise, and both the moulded and machined varieties have been 
used with some success. 

Probably by now you are wondering just how, with all these 
intractable factors, the limit of speed is determined in any particular 
case. To this natural question there is no well defined answer. In 
general, however, where lubrication is good and load low, we can be 
guided by the simple formula and constants given in Fig. 8. Dp is in 
millimetres. 
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Although the table gives a constant for thrust ball bearings, the 
question of their maximum speed requires fuller consideration. 
Quite often the matter is dismissed rather airily with the remark that 
the speed is limited by the centrifugal force of the balls. Actually 
gyroscopic effects predominate, and the balls endeavour to spin 
about an.axis other than the rolling axis. That spin is opposed by a 
frictional moment which is proportional to the ball load. In effect, 
to avoid excessive generation of heat, the ball load must be not less 
than a certain magnitude for a given speed and bearing dimensions. 


Gyratory forces also come into play in radial angular-contact 
bearings, but their effects are of no real importance. 
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Limits and Fits. 

When two cylindrical parts of a machine have to be paired together, 
the designer decides how slack or how tight the fit must be. Since 
absolute accuracy of the mating parts cannot be expected, he must 
also decide the maximum and mimimum slackness or tightness of 
fit that can be allowed. This allowance determines the permissible 
variation or tolerance for the diameter of the mating parts. The 
tolerance should be great enough to permit economical manufac- 
ture, and small enough to ensure that the parts will function as 
required. In these two respects there can be great divergence of 
opinion. 

External dimensions of rolling bearings are standardised, so that 
the kind of fit required has to be obtained by varying journal and 
housing-bore diameters to suit. The effect of the fit on the functioning 
of the bearing, and the effects of load and temperature on the fit must 
be kept well in mind. 

Radial load tends to loosen the fit of the inner ring on the shaft end 
of the outer ring in its housing, because of shaft and ring compression; 
it is therefore clear that heavily loaded bearings in general need 
tighter fits than lightly loaded ones. If the load changes direction 
continuously in relation to one of the rings, or vice versa, tight fit is 
essential to avoid creep, for creep causes wear and induces cracks 
which quickly bring about ring fracture. 

Loose fits have certain advantages in mounting, and when used 
where the operating conditions cause creep, efforts are sometimes 
made to stop it by means of grub screws, or keys, or even hard 
tightening of the shaft nut. These expedients, however, are useless, 
for apart from the weakening of the rings caused by grooves or 
keyways, the keys become badly worn, or grub screws shear off ; 
tightening of the shaft nut is ineffective, since an end pressure at 
least 10 times the radial load is necessary. 

As a rule, a loose fit for a bearing ring is admissible only where the 
resultant load does not shift its direction in relation to the ring, for 
only then there is no force to cause ring creep. 

The spindles of precision machine tools require bearings of special 
accuracy, but accuracy is lost if the bearing seatings are not truly 
cylindrical. Seatings that are oval or taper cause the bearing rings 
to take the same shape, with the result that the axis of the spindle has 
an eccentric motion additional to any slight out of truth which may 
be inevitable from the loading conditions. 

The red rust that sometimes forms on the contact surfaces of a 
shaft and the bore of a bearing may have caused some worry on 
occasion. This condition is not confined to rolling bearings, for it 
occurs with other fitted parts as well. It is a sure sign that the fit of the 
parts has not been complete, and that there has been sufficient 
movement between them to cause fretting. Minute surface particles 
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dislodged by the movement become oxidised by oxygen present 
between the surfaces, the resultant ugly patches being known as 
contact rust, and the action as ‘‘ fretting corrosion.’’ The condition 
can take place and spread as a result of local strain under heavy load. 
In bad cases, the parts become so firmly welded together as to defy 
attempts to separate them by ordinary methods. The only remedy 
is to ensure that the fit is tight enough and the surfaces so completely 
in contact that no relative movement of the surfaces can take place 
either due to loading or shaft flexure. 
Some recent developments will now be referred to. 
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Spherical Roller Thrust-Bearing. 


An interesting design of thrust roller bearing is shown at the top of 
Fig. 9. The rollers are basically of conical form, but in cross-section 
the profile is curved in a similar way to those in the double-row 
spherical roller bearing previously described. Self-alignment is 
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achieved by the sphered track of the non-rotating washer. The 
angle of contact is about 45°, which enables the bearing to deal with 
considerable radial as well as thrust load. 

An important feature is the spherical big ends of the rollers, which 
are so matched to their supporting flange that an oil film is formed 
between the surfaces during rotation, thus permitting relatively 
high bearing speeds. 

This bearing has a very.high load-carrying capacity, and in con- 
junction with its other characteristics has provided the solution of 
many rather difficult bearing problems. 


Machine Tool Spindles. 


For precision work, machine tool spindle bearings must satisfy 
very exacting conditions, including— 
Minimum deflection under varying loads ; 
Maximum truth of running under loads of varying magnitude 
and direction ; 
Minimum temperature variation throughout the speed range ; 
Adjustability to obtain minimum radial and axial slackness ; 
Both rings of radial bearings should be tight on their seatings ; 
Bearing sectional height should be small to secure maximum 
spindle diameter without sacrificing load capacity. 

These conditions are not easy to fulfil, and have been made more 
difficult since the introduction of the cemented carbide cutting tools 
and negative rake angles. 

Fig. 10 shows a lathe spindle bearing scheme in which these 
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conditions are met by taking advantage of the various features 
already discussed. The most important bearing in the design is the 
new double-row cylindrical type at the work-end, which is the 


19 










SOME OBSERVATIONS ON ROLLING BEARING TECHNIQUE 


outcome of extensive experiment and practical tests. Its chief 
features are low sectional height, a large number of small diameter 
cylindrical rollers arranged in two rows, a taper bore in the inner 
ring, and inner-ring tracks ground at one setting while the ring is 
mounted on a taper mandrel. Elimination of internal slackness is 
achieved by adjusting the inner ring on the tapered shaft seating. 

Next in importance are the ball thrust-bearings which are adjusted 
practically to eliminate axial movement. The cylindrical roller 
bearing at the rear end is a standard type with minimum diametric 
slackness. 

Various bearing arrangements embodying the same principles are 
possible, but with modifications in detail as required. Fig. 11 shows 
the vertical spindle of a surface grinder, using the two-row cylindrical 
roller bearing and a single thrust ball bearing at the grinding wheel 
end. A number of helical springs act upwards on the central single- 
row ball bearing to keep the thrust-bearing loaded to a predeter- 
mined amount according to the speed. 
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Oil-Mist Lubrication. 


_ High speed bearings have always presented certain problems to 
bearing manufacturers, machine designers and maintenance engineers 
alike. One of the great difficulties is lubrication. Grease lubrication 
has its limits, while the normal method of oil-lubrication, such as 
oil-bath, circulatory systems, metered feed, and so on, present 
various practical obstacles to complete satisfaction. 

The solution of the problem appears to have been found in oil- 
mist lubrication, an idea that is not altogether new. Much experi- 
mental work over several years, however, has led to the perfection 
of the means of producing the oil mist and the methods of applying 
it. 

Fig. 12 shows a diagram illustrating how a patented oil-mist 
producing apparatus functions. Compressed air enters by the pipe 
on the right, passes through a reducing valve (1) controlled by 
screw (5), through a filter (2), and then through the atomising 
nozzle (3). The vacuum produced in the tube (4) lifts the oil which 
is then atomised and mixes with the air. Flow of oil is controlled 
by screw (6). Water of condensation is drained away through 
opening (7). The glass container is filled with oil through the filling 
aperture (8). 





. Reduction valve 
. Air filter 

. Atomizer 

. Oil suction tube 


. Air pressure regulating 
screw 
. Screw for regulating the 
oil supply 
7. Screwed plug closing 
outlet for condensa- 
tion water. 
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Oil mist produced by this method is quite stable and can be 
passed for very long distances through suitable piping. The scheme 
has the following advantages : 

Current of air through the bearings effectively prevents entry 
of grinding dust, or other extraneous matter. 

Oil-mist supply can be controlled to a nicety to give exactly the 
amount of lubricant required by the bearings. 


The air currents keep temperature low. 


Resistance to rotation of the bearing is less than with other 
methods of lubrication. 


Oil saving is particularly striking. In one place where careful 
records were kept, oil consumption dropped by 90%. In another 
case, two double-row self-aligning roller bearings 160-mm. bore on a 
hot saw at 1,400r.p.m. only require 2 pints of oil in 400 hours. 
Normally, oil consumption per bearing is between -015 to -06 cu. in. 
per hour. 

Experience indicates that the amount of oil in the escaping air is 
so minute that even where foodstuffs are being processed, risk of 
contamination is negligible. 


Grease Valve. 


If grease lubrication is preferred in cases where the re-lubrication 
intervals are short and uninterrupted service is essential, a recently- 
developed grease valve greatly simplifies maintenance. 

The arrangement in principle is indicated by Fig. 13. Grease is 
forced, by means of a grease gun, into the back cover space ; this is 








Housing for bearing at the driving end of a 
bigh-speed motor 
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divided by baffles to prevent mass rotation of the grease. The grease 
then passes through the bearing, any excess being picked up by the 
rotating disc on the right and ejected through the large aperture at 
the bottom of the right hand cover, where it is collected in a suitable 
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receptacle. By these means, lubrication is easily effected without any 
danger of packing the housing too tightly with grease. 
To be really effective, the device needs careful design. 


Easy Fitting and Dismantling by Oil-Injection. 

The tight fits so frequently necessary with rolling bearings some- 
times make fitting difficult. When the interference is considerable, 
the direct pressure required to force the parts together may be so 
great that the expedient of expanding the ring by heating, or con- 
tracting the shaft diameter by freezing is resorted to. The same 
comment also applies to shaft couplings and other parts paired 
tightly together to prevent relative movement even when subjected 
to considerable torque. 

The difficulties inherent in fits of this class have been overcome 
in a most ingenious manner by a method applicable to dismantling 
as well as fitting. Time permits only a short reference to the scheme, 
which is covered by patents,but the principle will be easily understood 
as applied to a range of shaft couplings. 

One of the smaller couplings is shown in section in Fig. 14. This 
consists of two parts only, without keyways or bolts, namely an 
inner sleeve — — on the outside, and an outer sleeve with 
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Fic. 14. Small coupling 


a slightly tapered bore to match the inner sleeve. The hole at the end 
of the outer sleeve is tapped to take the end of a simple screw-down 
type of oil injector, and the inner end of the hole connects with 
grooves cut on the inside of the outer sleeve. 

By forcing oil between the surfaces, the thin inner sleeve is com- 
pressed and the outer sleeve expanded, thus making it easy to slide the 
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outer one along the taper to the required position. On releasing the 
pressure the outer sleeve contracts, forcing the oil from between the 
surfaces, thus compressing the inner sleeve to grip the shaft tightly. 

Fig. 15 shows one simple type of oil injector. When more oil is 
required than the injector holds at one filling, a check valve is 
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necessary to hold the oil in the coupling while the injector is refilled. 
For very large couplings, injectors with a large capacity have been 
designed. 

To assist in pulling the outer sleeve of the coupling into position, 
two U-shaped collars are employed which are pulled together by 
means of the bolts between them. 

As is obvious, the torque transmitting capacity of parts joined in 
this way is dependent on the final interference between them, 
a condition readily attained by suitable dimensions and the final 
relative position of the parts. Extensive tests show that with a 
coupling joining two mild steel shafts, the torque capacity is only 
limited by the plastic flow of the shaft material. 


Conclusion. 
This survey of rolling bearing practice has been necessarily rather 
condensed and somewhat sketchy, for the scope of the subject is so 
wide that in the course of a short paper the treatment is bound to be 
inadequate. Possibly, however, enough has been said to indicate 


slightly the progress made, the trend of development, and the 
possibilities. 
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Soft ! That's what you 
kids is nowadays. When I was 
a little squiddlum I had to put 
the nuts on with box spanner 
and tommy bar; turning and 
heavinguntil me pore littlearms 
was fit to bust and me pore 
little knuckles bleeding. Did 
anyone care? Only my Mum. 
They tried me with a Power 
Tool but when I tried to lift 
it me pore little legs gave way. 
A hard life—but it made a 
man of me. 
And then this bloke invents this 
’ere tool. Doosooter it’s called 
and don’t ask me to spell it. 
Light! A baby can use it. You 
can use it. You with your legs 
like a sparrer’s and your arms 
like a couple of bent straws. You 
won’t get no bleedin’ knuckles. 
You won't go ‘ome cryin’ for 
tiredness and fall asleep with 
your face in your supper. Soft! 
That’s what you'll be. Just a 
pore little squiddlum ! I’msorry 
for you, son, I am. Straight ! 
You bin born tco late. 


Specialists in Lightweight, Pneumatic 
and Electric Portable, Tools 


Desoutter Bros. Ltd. (Dept. P ), The Hyde, Hendon, London, N.W.9. Telephone: Colindale 6346-7-3-9. 
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Lach cleaning problem studied individually 


INDUSTRIAL 
CLEANING 
MACHINES 


This illustration shows 
a machine cleaning 
crank cases in the pro- 
duction line. 

It is equally capable of 
cleaning small parts in Photographs by courtesy of “Machinery.” 
baskets. ; 


~ — 


Sole Agents for Great Britain : 
GEO. H. HALES MACHINE TOOL CO. LTD., Victor House, 1, Baker St., LONDON, W.1 


Designed and manufactured by : 
BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4 
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A TOUBIBILA\ZSTE ( PATENTED) Product 


illustrating KEELAVITE Variable capacity ‘548’ 
(Patented) Rotary Abutment Type Pump and Motor 
A wide range of these (patented) rotary abutment pumps and 
motors in either fixed or variable capacity form is available. 
They are suitable for all types of hydraulic power trans- 
missions involving pressures up to 1,000 lbs. per sq. inch. 
For higher pressures we recommend our plunger type pumps. 
KEELAVITE rotary drives are particularly suitable where vari- 
able speeds or controlled torque characteristics are required. 
KEELAVITE control gear provides a comprehensive range 
of Directional, Relief, and Speed Control valves. Valve 
Blocks and Control Panels are made to suit customers 
specific requirements. 

Prompt attention is given to all enquiries, and the full services 
of our design staff are available for customers enquiries. 
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KEELAVITE ROTARY PUMPS AND MOTORS LTD- 
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SALES AND SERVICE 


GRINDING—PLAIN CYLINDRICAL + UNIVERSAL 
* RING TYPE SURFACE + VERTICAL 
SPINDLE ROTARY SURFACE: VERTICAL 
SPINDLE SURFACE (Reciprocating Tables) 

FINE BORING—SINGLE AND DOUBLE ENDED 


The Representatives 


SOUTHERN—GEORGE H. HALES MACHINE TOOL CO. LTD. 
VICTOR HOUSE, 1, BAKER STREET, LONDON, W.1 
Telephone: Welbech 1777 


EAST MIDLANDS—J. R. WARD, ,18, QUEEN’S ROAD, COVENTRY 





(Nottinghamshire, Let shire, e, Derbyshire and "eo Rugby, 
Leamington Spa). Telephone; Coventry 62892 
WEST MIDLANDS—G. D. INGRAM, 524, wales BIRMINGHAM, 22 


: Great Barr 1245 
(Warwickshire, Staffordshire, Worcestershire, Shropshire). : 


NORTH EASTERN—T. FEATHER, 27, PURLEY GARDENS, KENTON 
GOSFORTH, ies dea 3 
(Northumberland and Durham). Telephone: Gosforth 53243 


NORTH WESTERN—I. J. LYNAM, “ FIELDTOP,” DOBCROSS, near OLDHAM 
(Lancashire, Cheshire, Westmorland, Cumberland). Telephone: Saddleworth 162 


SCOTLAND & NORTHERN IRELAND—WILSON FEATHER & SON 
Telephone ; Central 2231 64, WELLINGTON STREET, GLASGOW 


YORKSHIRE-—J. F. ARMITAGE, 6, PARK AVENUE, CROSSGATES, LEEDS 
Telephone : Leeds 45201 


PRECIMAX = PREClsion with MAXimum output 
EFFICIENT AFTER SALES SERVICE 


JOHN LUND LTD. - CROSSHILLS - Near KEIGHLEY 
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PATENTED 


BENCH THREAD 
GRINDER 





This new ‘MATRIX’ Type 
No. 33 Bench Thread Grinder 
fills a long felt want for small 
precision Screw & Instrument 

~ . Manufacturers, since it offers 
the following exceptional 
advantages :— 


Produces threais of perfect form 
down to 20 B.A 

Incorporates the famous and highly 
efficient ‘MATRIX’ Multi-Ribbed 
wheel principle of Thread Grinding. 
The wheel can be dressed by either 
a Crusher or the ‘MATRIX’ Diamond 
Dresser. 

Pass-Over or Plunge Cut grinding 
methods. 

Accommodates work up to 4" 
between centres with a maximum 
diameter of 4. 

Extreme Simplicity of Control—ideal 
for female labour. 

Can be used either on Bench or on 
Special Base (as illustrated) taking 
MINIMUM FLOOR SPACE 
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For intricate profiling or 
for any machining operation 
requiring precision, speed and 
cutting efficiency ‘‘ Cutanit ” 
are the Tools for the Job. 


STANDARD TOOLS 
AVAILABLE FROM STOCK. 


TRADE WAGE 
BRAND 
CEMENTED CARBIDES 


Cast-iron refrigerator valve 
plate with the composite 
“Cutanit” form tool designed 
for cutting grooving details. 
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MAXIMATIC FULLY AUTOMATIC 
MULTI-TOOL LATHE 


™' 


An entirely new MAXICUT multi-tool Lathe. 
Easy setting [enables it to be installed for 
an exceptional variety of work. 





Install MAXICUT GEAR SHAPER 
Every facility provided for 
M AX ee UT quick setting and now em- 
bodies an 8 speed enclosed 
MACHINE TOOLS motor drive. 


FOR THE GREATEST ECONOMICAL Fav, Shur. Helical & internal gears 
OUTPUT. Reliable production 

estimates will be submitted on receipt 
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So that we meet in 
CO-OPERATIVE COW. 


SD 


An unhampered co-operation between Engincer-Designer and Steel 
Founder was found during the war to be an essential factor in pro- 
ducing accurate, reliable steel castings of high quality. 
This was one of the principal ends for which the British Steel 
Founders’ Association was formed, and it exists today to provide 
means whereby al! who ma or use steel castings, may meet 
in co-operative council to inaintain and improve the already 
high Standards of British Steel Castings 
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Type M.55 


ZINC-TYPE DIE-CASTING MACHINE 


MADE BY DIE CASTING MACHINE TOOLS LTD. 
CASTING CAPACITY—5 OZS. MAX. 
AREA OF CASTING — 9 SQ. IN. 
A lightweight, hand-operated machine suitable for female 
—— labour. Supplied either for injection by hand or by air- 
operated. plunger controlled by foot-operated valve in 
base of machine. 
Dies quickly changed for small lot production. Melting 
pot heated by town gas through atmospheric burners. 
From 400 to 500 shots per hour can be obtained from 
simple dies. 


VGS EARLY DELIVERY 


Catalogue on request. 


ALFRED HERBERT LTD. COVENTRY 
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PRESS. TOOLS 
JIGS 
FIXTURES 
GAUGES 


REDMAN a — LTD. 
as 


PROGRESS WAY* CROYDON FACTORY ESTATE - CROYDON 
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SLIDEWAY 
COVERS 


GIVE COMPLETE 


PROTECTION — * 


From Dust, Water, Oil, Suds 
and Paraffin. 


The tool grinder shown has its 
slideways and elevating screw 
protected against abrasive by 
extending fabric covers, greatly 
prolonging the life of these at 
very small cost. In addition to 
abrasive, these covers are imper- 
vious to Water, Suds, Oil or 
Paraffin, and can be used to 
cover almost all moving parts. 
Parkers are fitting covers to all 
types of plant, recent fitments 
being Plastic Hydraulic Presses, 
Planing Machine Ways, Press 
columns, lead Screws, mixing 
machine shafts, slideway Grinders 
and Plano Milling Machines. 

Let us have your problems, our advice 
is yours on request. 
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| Only three working 3 Hardenedandground § Shrouded forks pe 
parts working faces minimum deflection 


2 eee pone with 4 Large bearing sur- 6 Lightest and most 
joint ha faces compact joint made 


98% Max. 92% Min. N.P.L. Certified. 


Sse 


THE UNIVERSAL JOINT 
FOR ALL TYPES OF INDUSTRIAL MACHINERY 


Fer Transmission of Power; for Auxiliary drives and in the smaller 
sizes for many forms of Remote Control 


Consult us in the design stage. 


teil ei 


In universal use on Aircraft, In general. use in many 
Aero Engines, Destroyers, Sub- of the World on Automobi ies, 
marines and other types of Locomotives, Agricultural and 
Marine Craft. Mining Machinery, etc. 


SEND FOR ILLUSTRATED CATALOGUE 


THE MOLLART ENGINEERING CO.,LTD. 


KINGSTON BY-PASS, SURBITON, SURREY. Telephone: ELMbridge 3352/3/4/5. Telegrams: Precision, Surbiton ; 
Member of the Gauge & Tool Makers Association Air Ministry Gauge Test House Authority No. 897553! © 


Enquiries from sole agents: ALFRED HERBERT LTD. COVENTRY 
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THE SYMBOL OF DRILLING EFFICIENCY 


CONOMY in hole-making is assured wherever the 
“O.D.” Type Radial Drilling Machine is installed 


Catalogue R.77 gives full particulars of this type 
which has achieved world-wide popularity in all 
classes of engineering workshops. 





Send for copy. 


WILLIAM ASQUITH LiMiTED |’. 


Gibbet Street, HALIFAX, England 


Sales and Service for the British Isles 
DRUMMOND-ASQUITH (SALES) LTD., King Edward House, 
New Street, BIRMINGHAM EF 
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IN EVERY FOR™ 


iuone Taylor-Hobson Engraving Machines are known and recognised 
throughout the Engineering and allied industries as setting the 
standard both in design and manufacture and also in the versatility 

4 and quality of engraving work which they produce. 
The wide range of accessories, work holding devices, copy holders: 
the varicus sizes of work table, and the facilities for correct 
grinding of cutters* combine to provide a complete range cover- 
ing every engraving need. May we forward you our list TH.1!-I1 
which describes the complete range? 


* The illustration shows a cutter grinding attachment affixed to one of our CX-Type Engravers. 


" | TAYLOR-HOBSON 


(TRADE MARK) 


TAYLOR, TAYLOR & HOBSON LTD. - LEICESTER and LONDON 


Pitehfords 2936 
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CAPSTAN LATHES 
AND TOOL EQUIPMENT ror 
HIGH PRODUCTION ' 


IN A RANGE OF SIZES 
5/16" UP TO 2" DIA. BAR CAPACITY 


TIMBRELL & WRIGHT LTD 


SLANEY STREET, BIRMINGHAM, 4 | 























XXxXiii 








& Journal of the Institution of Production Engineers 


‘AIR ComPpRESssorRS 














— Cl 
We have standard types for all capacities 

é 
and pressures and can supply the most 
efficient and reliable machine for any duty. 

pe so | 


REAVELL & CO. LTD. - IPSWICH 


Telegrams: “Reavell, Ipswich.” Telephone Nos. 2124-5-6 
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(oke Troughion€ Simms 


Sane LT ® 


Pitchfords 2404 
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IN ZINC ALLOY— 
‘‘MAZAK” OF COURSE! 
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PRESS TOOLS 


LARGE oR SMALL 





ar Fry 


We are SPECIALISTS in the 
DESIGN and MANUFACTURE 
of SIMPLE, COMPOUND, SUB- 
PRESS, and FOLLOW-ON TOOLS 


ARNOTT & HARRISON LTD. 


(Member of the Gauge & Tool Makers Association) 


22, Hythe Road a 
WILLESDEN 





ZARNOTT 
areso 
Telephone : LADbroke 3484-5-6 4 
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The Removal of Cutting Oil 


In the fabrication of many components, cutting oil 
must be completely removed at various stages of 
production to permit the next operation to be carried 
out on a perfectly oil-free surface. 


The usage of SOLVEX is deservedly popular for this 
work as even heavy-bodied sulphurised cutting oils, 
noted for their tenacity, are freed from intricately 
formed parts in a mere 5/7 minutes. 


Immerse in hot SOLVEX, rinse in boiling water and 
that’s all! There are no health hazards or need for 
complicated apparatus. 





FLETCHER MILLER LTD., HYDE, near MANCHESTER, ENGLAND 
On Air Ministry, Admiralty - War Office Lists. Full inspection to A. I. D. requirements 
stributors in Northern Ireland : 
BELL’S ASBESTOS a "ENGINEERING LIMITED, 21, Ormeau Road, Belfast. 
Telephone : Belfast 21068. 
Distributors in Eire 
A. H. MASSER atk Annesley Works, East Wall Road, Dublin. 
elephone : Dublin 76118. 
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This compact and efficient AUTO ATIC 
machine has been produced PR FCI “ ION 
to meet the need for high- . 
speed continuous hobbing of | 
spur gears and pinions in a 
precision work. The machin- ar 


~ 






ing cycle is entirely auto- of 
matic, work being fed to the “4 SS SS a = 
spindle from a magazine. 4 : : Pie m 
The cycle consists of loading M 
and clamping the work; rapid re 
approach of work to the hob; w 
feed; quick return; ejection Pi 
of work and repeat. The | 
operator is required only to h 
keep the magazine filled, and di 
one operator can work several b 
machines. Alternatively, the “ m 

" ™ 


“ee % ay 


machine may be hand-loaded 
and operated as a single cycle 


unit. Work up tolin.dia. by FOR HIGH-SPEED 
4 in. face is handled with ease e O N Til N U Oo U S 
in any machineable material. 

HOBBING OF 


For details write to: . 


BARBER & COLMANLTD SPUR GEARS & 


MARSLAND RD., BROOKLANDS | 
MANCH 


ESTER PINIONS UP TO 


Telephone - - - SALE 2277 (3 lines) 


Telegrams - - - - BARCOL, SALE |" dia BY 1” FACE 
” 2 
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fy took experience, time, labour 
and material to produce this piece 
of “scrap”’—good for nothing 
except salvage, because the operator 
made the hole a little too large. 
Whose fault? The clerk who mis- 
read a 3 fora 5—or the management 
who are trying to control modern 
production with out-of - date 
methods? Reliance upon typed or 
hand-written copies of vital pro- 
duction data is only one degree 
better than relying on individual 
memory. Today’s production de- 
mands a system that is always 
accurate—automatically. 


of Production Engineers 


... should have 


been bored 1 


B & A. “Simplex ’’ Mechanised Production Control ensures 
harmonious working of all Shops and Departments and 


guarantees true manufacturing and costing data. 


Ss ed eae a =, 


MECHANISED PRODUCTION CONTROL 


BLOCK & ANDERSON 


3 
16 


LTD 


Head Office: VICTORIA HOUSE, SOUTHAMPTON ROW, W.C.1I 


Telegrams: Blocander, Wescent, London 


Telephone: TEMple Bar 0731 
BRANCHES 





xL 






THROUGHOUT THE PROVINCES 
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‘MINOR’ 
MERITS 


PRECISION MADE 63" CENTRE 
SLIDING, SURFACING & SCREWCUTTING LATHE 
1. THE RESULT OF 80 YEARS DSG EXPERIENCE. 


2. MADE BY THE FINEST CRAFTSMEN. 
3. WORLD-WIDE REPUTATION. 





A LATHE FOR THE CONNOISSEUR. 











SEND FOR CATALOGUE & PARTICULARS. 


Dean SMItHe Grace Ltd 








‘The Lathe People Keighley, England. 


—Since 1865 
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v9 
High Speed VERTICAL 
SURFACE GRINDER 


The Type “‘ V’”’ Surface Grinders 
are definitely designed for high 
output on series production. 
Centralised controls for rapid 
handling. Table speeds infinitely 
variable through hydraulic gear 
with patent vernier control for 
finishing speeds. 

Capacity: 24in. long by 8 in. 
wide by 8 in. high. 

Write for further particulars of 
this or larger machines. 


SNOW & CO., LTD., SHEFFIELD 


LONDON OFFICE : ABBEY HOUSE, WESTMINSTER, S.W.1 
‘ BIRMINGHAM HOUSE: DAIMLER HOUSE, PARADISE STREET 
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HIGH - SPEED 


LATHES 






























The illustration shows the driving headstock, left-hand 
front rest and rear saddle with grinding attachment 
of a 94in. centre lathe for machining turbine rotors. 


Will swing 13 ft. 14in. dia. over saddles 
Admits 32 ft. 10 in. between centres 


Nett weight 230 tons 


CRAVEN BROTHERS ouncsesrer) LTD 
REDDISH - STOCKPORT 
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“NEWALLOY’ 
BOLT 
65-75 TONS 








*NEWALL’ 
HITENSILE 
BOLT 
45-55 TONS 


A.P. NEWALLi*8 


POSSILPARK — GLASGOW.N. 
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THE “CATMUR’™ 
HAND TAPPING FIXTURE 


Makes Tap Wrenches 
Obsolete. 


Makes certain that all 
tapping is at right angles. 


Assures correct threads, 
and saves tap breakage. 


Ideal for Die Work. 


Spindle reaches down 
between projections. 


Has been adopted 
in large numbers of 
Up-to-date Works. 





SUITABLE FOR 

fin. to Zin. TAPS. 

TABLE I6in. x 20 in. STOCK 
THROAT 83 in. DELIVERIES 


Write for Price and Full Details to: 


ATMUR MACHINE TOOL CORPORATION LT” 











WHITEHEAD HOUSE, 247-9 Vauxhall Bridge Rd., LONDON, S.W.| 


Telephone : WHitehall 0094-5 Extn. 4 (Mr. Langley) 
. 
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EDGAR VAUGHAN: Co Lia 
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NEW 





ALL PRECISION PRODUCT 


CUT YOUR TOOL COSTS AND 
REDUCE SETTING-UP AND TOOL 
MAINTENANCE TIMES WITH THIS 
RIGID PRECISION TOOL-HEAD... 
ACCURATE ADJUSTMENT 
WHILST RUNNING..... 





MODEL “O"-RANGE OF BORES 
x” to 1; 
MODEL “1"-RANGE OF BORES 


BORING HEADS 


Careful design of the Newall Toolhead has elimin- 
ated complicated or delicate mechanism, — 
nothing to get out of order. Adjustment is effect 
through a sleeve engaging a rack and pinion. So 
simple is the design and so strong the construction 
that it is a far more rigid tool than any of the old 
style boring heads now on the market. In addition, 
double the amount of throw or offset is provided. 
Whilst the tool is es there is no internal 
movement of = kind, simply the shank and body ' 
turning on bearings within the normally } 
stationary adjusting sleeve. 





Coarse and fine adjustments are provided. 


"YOUR ENQUIRIES ARE INVITED 


NEWALL ENGINEERING CO., LTD. 
PETERBOROUGH -NORTHANTS 
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GILMANS sugply EVERY type of FLEXIBLE 
SHAFT MACHINE for TUBE and SURFACE 
SCALING WORK, GRINDING, POLISHING, 
SANDING, WIRE BRUSHING, DRILLING 
and ROTARY MILLING or FILING — 


Offering YOUR firm additional speed, efficiency, 
and a new standard of perfection, GILMANS are 
proud of the contributions they have made to 
industrial engineering. Remember the name 
GILMANS - the first, last and final word for 
FLEXIBLE SHAFT EQUIPMENT. 


Enquiries invited 














GILMANS 


veomangs|F. GILMAN (B.S.T.) LTD 


















nee: |PIONEERS IN INDUSTRIAL] soem om 
“tm” | FLEXIBLE DRIVE EQUIPMENT) overs 


I95.HIGH STREET. SMETHWICK 41. STAFFS 
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imcocl WONDERS 


A FEW INTERESTING — 








(TONGST =° 


omar eh 


2K. aot = ‘7 
5 Pitta andl 


No. |. Wimet brand cemented carbide: produced . 

from metailic powders, which are transformed into 

ow cutting alloy with a hardness of 1400/1700 
ickers. 























No. 2. Wimet: available in an endless variety of 
shapes and sizes for all cutting purposes, drawing 
dies for wire, and certain wear-resistance applications. 


No. 3. Wimet: played an important part in the 
Nation's war effort by speeding up all machining 
operations. In shell production alone resulted in 
phenomenal outputs. Operates at speeds once 
thought —— @.g., in modern method for 
milling steel, using negative rake angles, speeds of 
800fc. per minute are easily possible. 


No. 4. Wimet: so hard that during the past 5 
years or so it has largely replaced diamonds in 
drawing all classes of wire, except in the finest 
sizes. Also used in bar and tube drawing dies of 
all shapes as well as heading dies and dies for sheet 
metal drawing. 


No. 5. This wonder alloy is one of the most wear- 
resistant materials known. This “no - wear” 
characteristic renders Wimet invaluable for certain 
machine parts such as cams, cam followers, lathe 
centres, etc., as well as for wire coiling guides, 
hydraulic valves and seats, gauges of all descriptions, 
fuel injection nozzles, guides for the paper, textile 
and leather industries, etc. 





INCREASE OUTPUT-LOWER COSTS-FOR YOU 
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SELF CLEANING 
AIR COCK 


For the 
aqequate 
egele-realels 


The ingress of abrasive foreign matter 
is the cause of 90% of failure in 
Compressed Air Equipment. Air 
strainers permanently embodied in the 
design become choked and eventually 
prevent the tool from working. 


The VICTOR Self-Cleaning Air Cock 
positively prevents damage by foreign 
materials and cleans its own filter 
without interrupting the work. 


An identical cock but exclusive of filter 
is available for standard pipe line 
connections. 


xACIOR PRODUC? 


(WALLSEND)LTD. 


WALLSEND- ON- TYNE 


LEPHON TELEGRAMS 


WAL SEND ea27! 2-3 VICTOR WALLSENE 
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Tue photograph show. 
a battery of “ Douglas” Fully 
Automatic Multi- Winders, the mos: 
economical proposition for winding large 
numbers of coils simultaneously, with 
many thousands of turns, with or 
without paper interleaving. 


This machine winds coils from } inch te 
6 inches in length, and from § inch to 
44 inches in diameter, the maximum 
width of paper being 12 inches. Up to 
as many as 12 coils can be wound 
simultaneously. 


The paper interleaving is fully auto- 
matic and has a constant overlap. The 
machine will stop at a predetermined 
number of turns. 

Fully descriptive leaflet on application. 
Manufactured by : 


THE AUTOMATIC COIL WINDER & 


ELECTRICAL EQUIPMENT CO., LTD. 


WINDER HOUSE, DOUGLAS STREET, LONDON, S.W.! 
Telephone : ViCtoria 3404-9 







Running Speed : 
Variable from 500 to 3,000 
RPM, 


Wire Gauges : 

47 S.W.G. to 30 S.W.G. 
Dimensions of Machine : 
53 x 39 x 53 inches. 
Nett Weight : 446 Ibs. 
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For Gauges, Taps and 


all Precision Tools 

Ensures maximum 
degree ot accuracy 

after hardening. 














Certain types of machine parts 
can be manufactured more cheaply and accurately 
by Powder Metallurgy than by any other method. 


For further information write or ‘phone 
POWDER METALLURGY LTD., 
Commonwealth House, New Oxford Street, 
London, W.C.1, Holborn 4541 and Chancery 
6041, who will either advise you how to 
commence manufacture or indicate the 
names of firms quoting for oy made by 

powder metallurgy. hey will 
also supply the metal powders 
needed including Swedish sponge 
iron powder. 













LTD. 


Telephone : 
Holborn 4541 
Chancery 6041 
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= sir, in the end both the manufacturing cost and the 
efficiency of your company’s products depend on you. Putting it in 
the vernacular — you’ve got to make the damn things — whatever 
they are! We want to remind you that every week die-casting is proving 
its value in new directions; making some component more quickly 
and accurately and at less cost; saving machining and finishing costs ; 
doing in one operation of seconds what previously took many 
operations and many hours of skilled labour. Are you using die- 
casting as fully as you could? If you’re 
in any doubt let’s have a look at the 
job with you. 


BRITISH DIE CASTING AND ENGINEERING COMPANY LIMITED, 
PEMBROKE WORKS, PEMBROKE ROAD, LONDON, N.!0. TELE.: TUDOR 2594/5/6. 








C.R.C.8 
Liv 
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This exclusive Dovovan design has’ 
proved itself on many of the most 


1 
important power and lighting vir- 
cuits in this country and abroad. 

Great strength coupled 
- long life and dura. 


ility under the most THE DONOVAN ELECTRICAL C°LT® BIRMINGHAM, 9 
exacting conditions. ELECTRICAL ENGINEERS AND STOCKHOLDERS. 
Puone-STEcweoro 2277 (PB.X.) Grams -DONOVAN, BinmincHam 











A STANDARD TEXTBOOK 


MECHANICAL TECHNOLOGY 


Being a Treatise on the 
MATERIALS AND PREPARATORY PROCESSES OF THE 
MECHANICAL INDUSTRIES 
by the late 


G. F. CHARNOCK, M.Inst.C.E., M.I.Mech.E. 
Revised and Enlarged by F. W. Partington, B.Sc. 


This famous treatise, of which the fourteenth printing is now 
ready, contains a connected and systematic account of the chief 
operations underlying mechanical trades and handicrafts. The 
work is divided into three parts dealing with (i) Production and — 
Properties of the chief Materials of Construction: (ii) Pre- 
paratory Processes depending upon the Property of Fusibility: 
(iii) Processes depending upon the Properties of Malleability 
and Ductibility. 724 pages with 529 figures. 20s. net. 


CONSTABLE & Co. LTD., TECHNICAL 
BOOK PUBLISHERS - !0 ORANGE STREET 
LONDON, W.C.2 AND FROM ALL BOOKSELLERS 
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— (WE RDS might have tt. 








If we listed the addresses of all the people who act on the 
suggestion that WARDS might have it, the result would 
look like a page from a gazetteer. From Bolton to Bombay, 
from Durban to Devizes there are people to whom the 
(3 name WARDS means service of one kind or another. And 





this service covers such a multiplicity of interests that he 
would be a brave man indeed who dare hazard a guess at 
the contents o these packing cases leaving Albion Works* 


yi The WARD GROUP of INTERESTS Includes 


NEW & RECONDITIONED MACHINE TOOLS : POWER PLANT and INDUSTRIAL 
EQUIPMENT : LOCOMOTIVES and CRANES : CONTRACTORS’ PLANT : IRON, 
“STEEL and NON-FERROUS Mc TALS : CEMENT, BRICKS, GRANITE and FREESTONE: 
“ FOUNDRY SANDS & SUPPLIES : STRUCTURAL STEELWORK and, above all, SERVICE 


% If you are really curious, the cases shown hold machine tools for Tel-Aviv. 


THO? W.WARD LTD 


hone «606 ALBION WORKS: SHEFFIELD | Grams 








2630 Somes) FORWARD SHEFFIELD 
ae The Symbol of aT) Dependability bist 'donttene 
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MARKING DEVI! 


EDWARD PRYOR & SON LTD 
Member of Gauge & Toolmakers Association. 
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An abrasive of extreme 


hardness processed to bond 
with diamonds. 





DIAMOND ABRASIVE 
Lvii 





ZEDIZE | 


WHEELS 


Zedite is an abrasive second only to the 
natural diamond. More, it is a natural bond- 
ing material—diamonds bonded in Zedite 
are so interlocked that they keep presenting 
new cutting edges to the last particle of their 
life. Zedite Wheels and Tools save time, 
save money, do a better job. 

WORLD CONCESSIONAIRES : 
BILTON’S ABRASIVES LTD. 
BILTON HOUSE, III, PARK ST., LONDON, W.! 
MAYfair 8240 (10 lines) 
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HIGGo @)MOTOns 


CHAIRMAN 
ENGLAND 














BIRMINGHAM 6 





RATIONED OUTPUT 


The very term and all it’s attendant dissatisfaction 
are extremely abhorrent to us. Yet we are com- 
pelled in our customers’ interests to resort to these 
measures to ensure equitable distribution of HIGGS 
MOTORS, the huge demand for which considerably 
exceeds current output. 


BIRMINGHAM, BRISTOL, DUNDEE, GLASGOW, LONDON, MANCHESTER, NOTTINGHAM. 
PETERBOROUGH, SHEFFIELD, BELFAST 


Lvill 
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/ts possible to turn a hair on a 


PULTRA MICRO-LATHE 


The ability to perfo:m 
such a delicate opera- 
tion is evidence of the 
efficiency and versatility 
of Pultra Lathes and 
their equipment. 


They are ideal for all 
small work calling for 
maximum accuracy. 


Write for Catalogue CA4. 


_ AeA 


Manns 


PULTRA LTD. 24.crRavet LANE, SALFORD 3. MANCHESTER 
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UNIVERSAL JOINTS 
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HESTER AIR CONDITIONING PLANT INSTALLED BY 


MATTHEW HALL 


& CO. LTD. 


ESTD. 1848 


MATTHEW HALL 


AIR CONDITIONING PLANTS 
DUST AND FUME EXTRACTION PLANTS 

HEATING AND ELECTRICAL INSTALLATIONS 
Liston 


cation 26-28, DORSET SQUARE, LONDON, N.W.! 
PADDINGTON 3488 (20 LINES ) 





OW - MANCHESTER - LIVERPOOL - BELFAST - BRISTOL - NEWCASTLE - CARDIFF - COVENTRY - DUBLIN 
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CHUCKS FOR MODERN HIGH 
SPEED DRILLING PRODUCTION 


“MARVEL” @ “ARCHE 
DRILL CHUCKS 


are designed and constructed to 
stand up to modern drilling prac- 
tice. The external design is 
robust and serves as an efficient 
casing to protect the internal 
mechanism. The jaws are 
protected from damage by the 


specially hardened boss or cap. 





The demand for this perfect 
chuck increases every year, evi- 
dence that the leading engineers 
appreciate its worth. 


FIVE SIZES FROM lin. TO ;in. | 


KEYLESS 
FOR OUR) 

CHUCK. DRILL CHUCK 
CATALOGUE is a correctly designed small size chuck work- 
5G ing on the same principle as the ** Marvel” 
which ensures reliable grip and euse of 
release. It has permanent concentricity and 

perfect balance for high speed drilling. 

TWO SIZES: 0-} in., 0-3 in. 


‘ 


TURRET STYLE “ Marvel”’ 


Shanks made solid from body giving short over- [\RCHER 


hang for rigidity and alignment. 
Tools quickly changed by band without disturbing SMALL- TO RS 
chuck setting. 


Made in all capacities and various shank diameters, 


MILLHOUSES- SHEFFIELD.s 








PRPAVINY 





‘Holman ey ke | the Plant ) 


COMPRESSORS 


Displacements from 80 cubic ft./min. 
to 638 cubic ft./min. 


ROTOMOTORS 


Vane type air motors. From |} b.h.p. 
to 124 b.h.p. 


HAMMERS 


Weights from 7} Ibs. to 13} Ibs. 


RIVETERS 


Weights from 12} Ibs. to 223 Ibs. 


ROTODRILLS 


Capacities from 9/16 ins. to 1} ins. 


RAMMERS 


Weights from 9 Ibs. to 40 Ibs. 


ROTOGRINDS 


From free speeds of 19,000 r.p.m. to 
5,300 r.p.m. with standard wheels. 


Holman Bros. have pioneered Pneumatic Plant for many 
industries and those which they serve include: Metal Mines 
of every kind, Coal Mines, Quarries, Dockyards, Foundries, 
Contractors, Railways—throughout the world. 
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‘Making Boilers fr} 
2 Richart Jrevithic 


‘Senshiin ing yP heumatic 


LONDON OFFICE : BROAD STREET HOUSE, E.C.2. Plant to the World 
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